We present a modified bileaflet preserving mitral valve replacement technique to eliminate left ventricular outflow tract obstruction and larger size prosthesis implantation. Mitral anterior leaflet was incised from the middle of leaflet to mitral annulus. Pletgetted sutures were firstly bitten from mitral annulus and then passed from the bottom to the tip of anterior leaflet. These sutures were anchored to prosthesis. Bileaflet prosthesis was put down into the annulus and sutures were ligated on the strut of prosthesis. Posterior leaflet was also preserved. Excessive anterior leaflet tissue was attached to left atrium wall by deeply bitten sutures. q
Introduction
Satisfactory results of bileaflet preserved mitral valve replacement (MVR) had been presented in several institutions with various modifications [1, 2] . These modifications of preserving subvalvular apparatus were required to prevent the preserved tissue from interfering with prosthetic valve function, to implant an adequate size of valve and to prevent left ventricle outflow tract (LVOT) obstruction. LVOT obstruction is the main complication of bileaflet preserving operation that has been reported during recent years [3, 4] . We present a modified technique to eliminate LVOT obstruction risk with bileaflet preservation
Surgical technique
Modified bileaflet preserving MVR was done via left atrial approach. Left atrium was opened along Sondergaard's groove then mitral valve was inspected. Fused commissures were incised towards mitral annulus. Fused and slightly thickened chordae were mobilized. Mitral anterior leaflet was incised from the middle of leaflet, which is devoid of chordal insertion, to mitral annulus without chordae injury. Stay sutures were located on each parts of anterior leaflet to facilitate next suturing. Pletgetted 2-0 Ti-Cron sutures were firstly bitten from mitral annulus then second bite was passed from the bottom to the tip of anterior leaflet (Fig. 1) . These sutures were then anchored to bileaflet mitral prosthesis. Posterior leaflet was also preserved by leaflet plicating sutures. Bileaflet prosthesis was put down into the annulus and sutures were ligated on the strut of prosthesis. Excessive anterior leaflet tissue was attached to left atrium wall by deeply bitten sutures (Fig. 2) . Prosthesis was placed perpendicularly to original mitral valve orifice. Transesophageal echocardiographic (TEE) examinations were done both in preoperative and postoperative periods. St. Jude prosthesis was used in all patients. Twenty-seven sized prosthesis was used in 35 patients.
A modified bileaflet preserved MVR was performed in 43 patients with degenerative mitral valve insufficiency between February 1997 and January 2000. All patients were informed about the technique and informed consent was obtained. Neither operative nor hospital mortality were developed. Cross-clamp period was slightly longer in bileaflet preserved MVR than conventional MVR operations. Inotropy was required in seven patients to wean from cardiopulmonary bypass. Resting ejection fraction (EF, %) increased from preoperative 52.7^3.8 to postoperative 62.8^3.1. Exercise EF (%) increased from preoperative 53.1^3.1 to postoperative 64.1^2.4. TEE examination was routinely done during the operations. Both leaflets of the prosthesis were freely mobile without any limitation in all patients. There was not LVOT obstruction and prosthesis related complication in both groups. Trans-thoracic echocardiographic examination was also done in the postoperative period. LVOT obstruction was not found in any patients. Thirty-one patients were remained in Class I and 12 were remained in Class II according to New York Heart Association classification. No bleeding and thrombosis/ embolic complication was found during the follow-up period.
Discussion
MVR with preservation of both anterior and posterior leaflets and all chordae tendinea was introduced by David and colleagues who showed that improved left ventricle performance and the postoperative ejection fraction increased both during rest and exercise after operation [5] . Satisfactory results of bileaflet preservation forced several institutions and they begun to preserve both leaflets during the MVR so several modifications have been presented [1, 2, [6] [7] [8] . The principle of the preservation of subvalvular apparatus is to prevent LVOT obstruction, to prevent the preserved tissue from interfering with prosthetic valve function and to implant an adequate size of valve for the patient [1] [2] [3] [4] [5] [6] [7] [8] . LVOT obstruction is the main complication of bileaflet preserving MVR that has been reported during recent years. The redundant chordae tendinea, the reduction of left ventricular size after surgery and especially systolic anterior motion of the native anterior mitral leaflet occurs commonly after prosthetic mitral valve insertion, while the native intact valve might cause LVOT obstruction [3, 4] . Several modifications were presented to eliminate LVOT obstruction after bileaflet preserving MVR operations. H.L. Feike [1] , and Z.-K. Wu [6] have incised entire anterior leaflet from annulus and reaffixed close to posterior leaflet and posterior wall. The function of papillary muscle may be preserved but anterior regional wall motion may not always improve in these techniques because the movement of posterior wall may be strengthened excessively by the preserved chordae tendineae [7] . The preservation techniques using the in situ position of the anterior leaflet and chordae may maintain an adequate global and regional cardiac function after MVR [7] . Modified bileaflet preserving technique, which we have been using in our department allowed in situ position of the preserved anterior leaflet. Excessive anterior leaflet remained in left atrial side instead of left ventricle, which completely eliminates risk of LVOT obstruction. T.J. Vander Salm et al. [8] described a technique by completely plicating anterior leaflet of mitral valve. I think that technique may impede larger size prosthesis insertion and cannot be applied to thickened valves. 
